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PROBLEM TO BE SOLVED: To prevent OSF from being 
introduced into an electro-optical device board formed 
on a semiconductor layer, provided on the surface of an 
insulator layer in a thermal oxidation process, so as to 
provide an electro-optical device of high reliability. 
SOLUTION: A single-crystal semiconductor layer with a 
crystal plane inclined by ±1.0 degree higher than on the 201 
basis of {100} plane is pasted on an insulation layer 

formed on a support board. For instance, {111} plane or « f. ~~~~J ^ 

{511} plane tends to be harder to introduce OSF than \j. 
{100} plane, so that an electro-optical device board of 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the substrate for electro-optic devices characterized by being the crystal face 
with the inclination to which it is the substrate constituted by the support substrate, the 
insulator layer formed on said support substrate, and the single crystal half conductor layer 
formed on this insulator layer, and the front face of the above-mentioned single crystal half 
conductor layer exceeded **1.0 degrees from {100} sides. 

[Claim 2] It is the substrate for electro-optic devices which is a substrate constituted by the 
support substrate, the insulator layer formed on said support substrate, and the single crystal 
half conductor layer formed on this insulator layer, and is characterized by the front faces of the 
above-mentioned single crystal half conductor layer being {111} sides and the crystal face with 
the inclination of less than **1 .0 degrees. 

[Claim 3] It is the substrate for electro-optic devices which is a substrate constituted by the 
support substrate, the insulator layer formed on said support substrate, and the single crystal 
half conductor layer formed on this insulator layer, and is characterized by the front faces of the 
above-mentioned single crystal half conductor layer being {51 1} sides and the crystal face with 
the inclination of less than **1.0 degrees. 

[Claim 4] The substrate for electro-optic devices characterized by said support substrate being 
a single crystal silicon substrate in the substrate for electro-optic devices according to claim 1 
to 3. 

[Claim 5] The substrate for electro-optic devices characterized by said support substrate being 
a quartz substrate in the substrate for electro-optic devices according to claim 1 to 3. 
[Claim 6] It is the substrate for electro-optic devices characterized by to be the crystal face 
with the inclination to which it is the substrate constituted by the light-transmission nature 
support substrate, the protection-from-light layer by which patterning was carried out on said 
light-transmission nature support substrate, the insulator layer formed on this protection-from- 
light layer, and the single crystal half conductor layer formed on this insulator layer, and the 
front face of the above-mentioned single crystal half conductor layer exceeded **1.0 degrees 
from {100} sides. 

[Claim 7] It is the substrate for electro-optic devices which is a substrate constituted by the 
light transmission nature support substrate, the protection-from-light layer by which patterning 
was carried out on said light transmission nature support substrate, the insulator layer formed on 
this protection-from-light layer, and the single crystal half conductor layer formed on this 
insulator layer, and is characterized by for the front faces of the above-mentioned single crystal 
half conductor layer to be {1 1 1} sides and the crystal face with the inclination of less than **1 .0 
degrees. 

[Claim 8] It is the substrate for electro-optic devices which is a substrate constituted by the 
light transmission nature support substrate, the protection-from-light layer by which patterning 
was carried out on said light transmission nature support substrate, the insulator layer formed on 
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this protection-from-light layer, and the single crystal half conductor layer formed on this 
insulator layer, and is characterized by for the front faces of the above-mentioned single crystal 
half conductor layer to be {51 1} sides and the crystal face with the inclination of less than **1.0 
degrees. 

[Claim 9] The substrate for electro-optic devices characterized by said light transmission nature 
substrate being a quartz in the substrate for electro-optic devices according to claim 6 to 8. 
[Claim 10] The substrate for electro-optic devices characterized by said protection-frorrHight 
layer being the silicon compound of a refractory metal or a refractory metal in the substrate for 
electro-optic devices according to claim 6 to 9. 

[Claim 11] The substrate for electro-optic devices characterized by said semi-conductor layer 
being silicon in the substrate for electro-optic devices according to claim 1 to 10. 
[Claim 12] In the substrate for electro-optic devices according to claim 1 to 1 1 The pixel 
transistor connected to two or more scanning lines, two or more data lines which intersect said 
two or more scanning lines, and said each scanning line and said each data line, The pixel 
electrode connected to said pixel transistor, The electro-optic device characterized by being the 
electro-optic device which has a circumference circuit containing the drive transistor for 
operating said pixel transistor, and the thickness of said pixel transistor section formed in said 
semi-conductor layer being 100nm or less. 

[Claim 13] The pixel electrode which is a substrate for electro-optic devices according to claim 
1 to 1 1, and was formed in the upper part of said semi-conductor layer, Are the electro-optic 
device which has a circumference circuit containing the pixel transistor connected to said pixel 
electrode, and the drive transistor for operating said pixel transistor, and an organic thin film is 
formed on said pixel electrode. The electro-optic device characterized by taking out light by 
forming a counterelectrode on said organic thin film, and injecting a current into said organic thin 
film with said pixel transistor. 

[Claim 14] Electronic equipment characterized by providing the light source, the electro-optic 
device according to claim 1 to 12 which incidence of the light by which outgoing radiation is 
carried out from said light source is carried out, and performs the modulation corresponding to 
image information, and the delivery system which projects the light modulated by said electro- 
optic device. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate for electro-optic devices which 
prevented the oxidation induction stacking fault (Oxidation induced Stacking Fault;OSF), and 
electronic equipment in the MIS transistor formed in the semi-conductor layer on an insulator 
layer. 
[0002] 
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[Description of the Prior Art] It has advantages, such as improvement in the speed of a 
component, and low-power-izing, high integration, and the SOI (Silicon On Insulator) technique 
which forms on an insulator the semi-conductor layer which consists of a single-crystal-silicon 
layer, and forms semiconductor devices, such as a transistor, in the semi-conductor layer can be 
applied to electro-optic devices, such as liquid crystal equipment. 

[0003] When applying a SOI technique to such an electro-optic device, a single crystal silicon 
substrate is stuck on a light transmission nature substrate, the single-crystal-silicon layer of a 
thin film is formed by polish etc., and the single-crystal-silicon layer is formed in transistor 
components, such as MOSFET for for example, a liquid crystal drive. 

[0004] By the way, in a common SOI substrate, the substrate whose front faces of a singte- 
crystal-silicon layer are {100} sides is used. This is because high electric field effect mobility can 
be obtained especially in N-channel MOS FET in an interface with the silicon oxide which is the 
silicon and gate dielectric film of the important channel section with the device property of 
MOSFET since there is little interface state density. 
[0005] 

[Problem(s) to be Solved by the Invention] However, if the {100} sides of single crystal silicon are 
oxidized thermally at an elevated temperature 900 degrees C or more, the defect often called an 
oxidation induction stacking fault (OSF) to a wafer front face will occur. Although it depends for 
an OSF consistency on the effective product-nucleus consistency on the front face of a wafer 
fundamentally, OSF tends to generate the low {100} sides of nuclear density from other crystal 
faces. OSF will produce problems, such as a fall of mobility, and a fall of gate pressure-proofing, 
if this generates to a channel gate oxide-film interface for a crystal defect. Since especially 
MOSFET used for an electro-optic device etc. has comparatively high supply voltage, gate oxide 
becomes thick. Therefore, gate oxidation time amount becomes long and there is a problem 
referred to as that OSF is easy to be introduced. 

[0006] Moreover, when applying a SOI technique to an electro-optic device like the light valve of 
a liquid crystal projector, in order to lessen optical leak, thickness of a silicon layer is made thin, 
and since dispersion in a component property is made small, on the other hand by MOSFET 
which forms a circumference circuit, thickness of a silicon layer may be thickened at MOSFET of 
the picture element part which light passes. A well-known sacrifice oxidation process performs a 
structure division of silicone film thickness in that case. When such sacrifice oxidation is 
performed in the silicon layer of {100} sides by hot thermal oxidation of 900 degrees C or more, 
there is a problem referred to as that OSF is easy to be introduced into the MOSFET section of 
the pixel which makes especially thickness thin. 

[0007] Moreover, {100} sides have the problem referred to as that OSF is further easy to be 
introduced with the damage part as the starting point by fluoric acid at the time of thermal 
oxidation in order to tend to receive a damage to fluoric acid. 

[0008] This invention was made in view of this situation, and the place made into that purpose is 
to offer the electronic equipment using the substrate for electro-optic devices which controlled 
that OSF was introduced by thermal oxidation, and this substrate for electro-optic devices. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention 
offers as follows the substrate for electro-optic devices formed in the semi-conductor layer on 
an insulator layer. 

[0010] That is, it is the substrate constituted by the support substrate, the insulator layer 
formed on said support substrate, and the single crystal half conductor layer formed on this 
insulator layer, and is characterized by the front face of the above-mentioned single crystal half 
conductor layer being the crystal face with the inclination which exceeded **1.0 degrees from 
{100} sides. 

[001 1] According to the configuration of this invention, in order that a substrate front face may 
use fields other than {100} sides, the substrate for electro-optic devices with which fluoric acid- 
proof nature can become high, can prevent installation of OSF at the time of thermal oxidation, 
and can produce reliable MOSFET is obtained. 

[0012] Invention of the 2nd in this case is the substrate constituted by the support substrate, 
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the insulator layer formed on said support substrate, and the single crystal half conductor layer 
formed on this insulator layer, and it is characterized by the front faces of the above-mentioned 
single crystal half conductor layer being {111} sides and the crystal face with the inclination of 
less than **1.0 degrees. 

[0013] It not only can prevent installation of OSF at the time of thermal oxidation, but [ since 
{111} sides are used for a substrate front face, ] according to the configuration of this invention, 
since whenever [ saturation transfer / of P-channel MOS FET ] becomes high, there is an 
advantage which can acquire the big ON state current. 

[0014] Invention of the 3rd in this case is the substrate constituted by the support substrate, 
the insulator layer formed on said support substrate, and the single crystal half conductor layer 
formed on this insulator layer, and it is characterized by the front faces of the above-mentioned 
single crystal half conductor layer being {511} sides and the crystal face with the inclination of 
less than **1.0 degrees. 

[0015] According to the configuration of this invention, in order to use {51 1} sides for a substrate 
front face, it not only can prevent installation of OSF, but there is effectiveness that the 
direction homogeneity of a path in the wafer of electric resistance is excellent, at the time of 
thermal oxidation. 

[0016] According to invention of the 4th in this case, in one substrate for electro-optic devices 
of the 3rd invention from the above 1st, it is desirable for said support substrate to be a single 
crystal silicon substrate. According to this configuration, since it is the substrate which is easy 
to come to hand, cost of the whole substrate can be made low. Moreover, an electro-optic 
device with a high numerical aperture is producible by producing a reflector to a substrate front- 
face side. 

[0017] According to invention of the 5th in this case, in one substrate for electro-optic devices 
of the 3rd invention from the above 1 st, it is desirable for said support substrate to be a quartz 
substrate. According to this configuration, since a support substrate is transparence, the 
electro-optic device of a configuration of taking out light from the above-mentioned 
transparency mold and substrate side is producible. 

[0018] The protection-from-light layer to which patterning of the invention of the 6th in this 
case was carried out on the light transmission nature support substrate and said light 
transmission nature support substrate, It is the substrate constituted by the insulator layer 
formed on this protection-from-light layer, and the single crystal half conductor layer formed on 
this insulator layer, and is characterized by the front face of the above-mentioned single crystal 
half conductor layer being the crystal face with the inclination which exceeded **1.0 degrees 
from {100} sides. 

[0019] According to the configuration of this invention, since a substrate front face uses fields 
other than {100} sides, it becomes high, and at the time of thermal oxidation, fluoric acid-proof 
nature can prevent installation of OSF, and can produce reliable MOSFET. Furthermore, since 
the protection-from-light layer is formed, optical leak of MOSFET by the light which carries out 
incidence from the front face and the opposite side by the side of the semi-conductor layer of 
the above-mentioned substrate can be prevented, and the high electro-optic device of display 
grace is obtained. 

[0020] The protection-from-light layer to which patterning of the invention of the 7th in this 
case was carried out on the light transmission nature support substrate and said light 
transmission nature support substrate, It is the substrate constituted by the insulator layer 
formed on this protection-from-light layer, and the single crystal half conductor layer formed on 
this insulator layer, and is characterized by the front faces of the above-mentioned single crystal 
half conductor layer being {111} sides and the crystal face with the inclination of less than **1.0 
degrees. 

[0021] It not only can prevent installation of OSF at the time of thermal oxidation, but [ since 
{111} sides are used for a substrate front face according to the configuration of this invention, ] 
since whenever [ saturation transfer / of P-channel MOS FET ] becomes high, the big ON state 
current can be acquired, and it is **. Furthermore, since the protection-from-light layer is 
formed, optical leak of MOSFET by the light which carries out incidence from the front face and 
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the opposite side by the side of the semi-conductor layer of the above-mentioned substrate can 
be prevented, and the high electro-optic device of display grace is obtained. 
[0022] The protection-from-light layer to which patterning of the invention of the 8th in this 
case was carried out on the light transmission nature support substrate and said light 
transmission nature support substrate, It is the substrate constituted by the insulator layer 
formed on this protection-from-light layer, and the single crystal half conductor layer formed on 
this insulator layer, and is characterized by the front faces of the above-mentioned single crystal 
half conductor layer being {51 1} sides and the crystal face with the inclination of less than **1.0 
degrees. 

[0023] According to the configuration of this invention, in order to use {511} sides for a substrate 
front face, it not only can prevent installation of OSF, but there is effectiveness that the 
direction homogeneity of a path in the wafer of electric resistance is excellent, at the time of 
thermal oxidation. Furthermore, since the protection-from-light layer is formed, optical leak of 
MOSFET by the light which carries out incidence from the front face and the opposite side by 
the side of the semi-conductor layer of the above-mentioned substrate can be prevented, and 
the high electro-optic device of display grace is obtained. 

[0024] Invention of the 9th in this case is characterized by said light transmission nature 
substrate being a quartz in one substrate for electro-optic devices of the 8th invention from the 
above 6th. According to this configuration, since the elevated-temperature process to about 
1100 degrees is applicable, a firm lamination SOI substrate can be obtained. 
[0025] Invention of the 10th in this case is characterized by said protection-from-light layer 
being the silicon compound of a refractory metal or a refractory metal in one substrate for 
electro-optic devices of the 9th invention from the above 6th. According to this configuration, 
since the elevated-temperature process to about 1 100 degrees can be applied since the thermal 
resistance of a protection-from-light layer is high, and it can do, a firm lamination SOI substrate 
can be obtained. 

[0026] Invention of the 1 1th in this case is characterized by said semi-conductor layer being 
silicon in invention of one of the above. According to this configuration, there is an advantage 
which can produce a device taking advantage of the design property of the silicon semi- 
conductor MOSFET. 

[0027] Invention of the 12th in this case is set to the substrate for electro-optic devices given 
in one of the above. The pixel transistor connected to two or more scanning lines, two or more 
data lines which intersect said two or more scanning lines, and said each scanning line and said 
each data line. It is the electro-optic device which has the pixel electrode connected to said 
pixel transistor, and a circumference circuit containing the drive transistor for operating said 
pixel transistor, and is characterized by the thickness of said pixel transistor section formed in 
said semi-conductor layer being 100nm or less. 

[0028] According to this configuration, optical leak can be made small even if there is the stray 
light which enters in MOSFET even if it uses the above-mentioned protection-from-light layer. 
[0029] And the pixel electrode which the electro-optic device of this invention is a substrate for 
electro-optic devices given in one of the above, and was formed in the upper part of said semi- 
conductor layer, It is the electro-optic device which has a circumference circuit containing the 
pixel transistor connected to said pixel electrode, and the drive transistor for operating said pixel 
transistor. It is characterized by taking out light by forming an organic thin film on said pixel 
electrode, forming a counterelectrode on said organic thin film, and injecting a current into said 
organic thin film with said pixel transistor. 

[0030] Furthermore, the electronic equipment of this invention is characterized by providing the 
light source, the above-mentioned electro-optic device which incidence of the light by which 
outgoing radiation is carried out from said light source is carried out, and performs the 
modulation corresponding to image information, and the delivery system which projects the light 
modulated by said electro-optic device. 
[0031] 

[Embodiment of the Invention] Below, the electro-optic device concerning the operation gestalt 
of this invention is explained with reference to a drawing. 
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[0032] (Basic structure of an electro-optic device) Drawing 2 is the sectional view showing the 
basic structure of the substrate for electro-optic devices concerning the first operation gestalt 
of this invention. 

[0033] As shown in drawing 2 , in the electro-optic device substrate 201, sequential formation of 
the insulator layer 205 and the single-crystal-silicon layer 206 is carried out on the light 
transmission nature substrate 202. In addition, a single-crystal-silicon layer is the crystal face 
with the inclination which exceeded **1.0 degrees from {100} sides, for example, {1 1 1} and {51 1} 
are formed. 

[0034] Drawing 3 is the sectional view showing the basic structure of the substrate for electro- 
optic devices concerning the second operation gestalt of this invention. 

[0035] As shown in draw ing 3 , in the electro-optic device substrate 201, the protection-from- 
light layer 204 is formed on the light transmission nature substrate 202. And sequential formation 
of the insulator layer 205 and the single-crystal-silicon layer 206 is carried out on this light 
transmission nature substrate 202. In addition, a single-crystal-silicon layer is the crystal face 
with the inclination which exceeded **1.0 degrees from {100} sides, for example, {1 1 1} sides and 
[51 1} sides are formed. 

[0036] (Manufacture process of the first operation gestalt) Based on drawing 4 , the manufacture 
process of the operation gestalt of the above first is explained. 

[0037] First, as shown in drawing 4 (a), the insulator layer 205 which consists of an oxidation 
silicone film is deposited on the light transmission nature substrate 202 of transparence. For 
example, about 200nm of this silicon oxide film is made to deposit by the spatter or the plasma- 
CVD method which used TEOS (tetraethyl orthochromatic silicate). In addition, as an ingredient 
of the insulator layer 205, high insulation glass or silicon nitride films, such as NSG (non doped 
silicate glass), PSG (phosphorus silicate glass), BSG (boron silicate glass), and BPSG (boron 
phosphorus silicate glass), etc. can be used other than the above-mentioned oxidation silicone 
film. In addition, the above-mentioned insulator layer 205 is not indispensable, and as long as it is 
a substrate front face pure enough and flat, there may not be. [ of the 205 above-mentioned 
insulator layer ] 

[0038] Next, as shown in drawing 4 (b), lamination of the light transmission nature substrate 202 
and single crystal silicon substrate 206a is performed. Single crystal silicon substrate 206a used 
for lamination is the crystal face with the inclination to which the front face exceeded **1.0 
degrees from {100} sides, for example, {111} sides and {51 1} sides are used for it. Moreover, single 
crystal silicon substrate 206a forms about 0.05-0.8 micrometers and oxide-film layer 206b in a 
**** and its front face beforehand about 300 micrometers in thickness. The thermal oxidation 
film is sufficient as this oxide film, and the oxide film by the formation of Kr/O diacid using a 
microwave excitation high density plasma process unit is sufficient as it. This is the interface of 
the single-crystal-silicon layer 206 and oxide-film layer 206b formed after lamination, and is for 
securing the good interface of an electrical property. The approach of sticking two substrates 
directly by heat treatment of 2 hours at 300 degrees C can be used for a lamination process. In 
order to raise lamination reinforcement further, it is necessary to raise heat treatment 
temperature further and to make it about 450 degrees C, and since there is a big difference in 
the coefficient of thermal expansion of a quartz substrate and a single crystal silicon substrate, 
if it heats as it is, defects, such as a crack, will occur in a single-crystal-silicon layer, and 
substrate quality will deteriorate. In order to control generating of defects, such as such a crack, 
after making thin the single crystal silicon substrate which performed heat treatment for 
lamination at 300 degrees C once to about 100-150 micrometers by wet etching or CMP, it is 
desirable to perform further hot heat treatment. For example, it is suitable to etch using a 80- 
degree C KOH water solution, so that 150 micrometers of thickness of a single crystal silicon 
substrate may become, to heat-treat again the substrate stuck after this at 450 degrees C, and 
to raise lamination reinforcement. 

[0039] As furthermore shown in drawing 4 (c), this lamination substrate is ground and thickness 
of the single-crystal-silicon layer 206 is set to 3-5 micrometers. 

[0040] thus, the thin-film-ized lamination substrate — the last — PACE (PlasmaAssisted 
Chemical Etching) — the thickness of the silicon layer 206 is etched and finished to about 0.05- 
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0.8 micrometers by law. As for the single-crystal-silicon layer 206, less than 10% of thing is 
obtained by this PACE processing by 100nm of thickness, as for the homogeneity of opposite 
Perilla frutescens (L) Britton var. crispa (Thunb.) Decne. 

[0041] in addition, Smart which carries out the split of the single crystal silicon substrate which 
poured in the hydrogen ion other than the PACE processing described here as technique for 
obtaining the thin-film-ized single-crystal-silicon layer by heat treatment after lamination Cut — 
ELTRAN (Epitaxial LayerTransfer) which imprints law and the epitaxial silicon layer formed on 
porosity silicon on a lamination substrate by the selective etching of a porosity silicon layer — 
law can be used. 

[0042] As mentioned above, according to the manufacture process of this operation gestalt, the 
single crystal silicone film which is the crystal face which has the inclination which exceeded 
**1.0 degrees from {100} sides in the light transmission nature substrate 202, for example, has 
{111} sides and {511} sides can be formed. Therefore, OSF on the front face of a substrate is not 
formed in the case of sacrifice oxidation or gate oxidation, and reliable MOSFET can be 
produced on a light transmission nature substrate. 

[0043] Furthermore, when {111} sides are used, whenever [ saturation transfer / of P-channel 
MOS FET ] becomes high, and the big ON state current can be acquired. Therefore, by using P 
type for a pixel transistor, for example, body contact is unnecessary, and since it is a transistor 
with small size, there is also an advantage which can make the numerical aperture of a picture 
element part high. 

[0044] And since the electric resistance homogeneity of the direction of a path in a wafer is 
excellent when {511} sides are used, the degree of freedom of a circuit layout becomes high. 
[0045] (Manufacture process of the second operation gestalt) Based on drawing 5 , the 
manufacture process of the operation gestalt of the above second is explained. 
[0046] First, as shown in drawing 5 (a), the protection-frorrHight layer 204 is formed on the light 
transmission nature substrate 202 of transparence. Here, a quartz with a thickness of 1.2mm is 
used as a light transmission nature substrate 202. The protection-frorrHight layer 204 obtains 
molybdenum by the spatter the thickness of about 100-250nm, and by depositing on the 
thickness of 200nm more preferably. In addition, the ingredient of this protection-from-light layer 
204 is not limited to this operation gestalt, and it is satisfactory no matter what ingredient it may 
use to the thermal process maximum temperature of the device to manufacture, if it is a stable 
ingredient. For example, it is used for others as refractory metals and polycrystalline silicon, 
such as a tungsten and a tantalum, and an ingredient with still more desirable silicide, such as 
tungsten silicide and molybdenum silicide, and the forming method can also use a CVD method 
besides a spatter, electron-beam-heating vacuum deposition, etc. 

[0047] Next, as shown in drawing 5 (b), the photoresist pattern 207 is formed. This photoresist 
pattern 207 is formed also like the agenesis field of a transistor component besides the location 
corresponding to a transistor component field. Here, the agenesis field of a transistor component 
points out the periphery of the terminal pad for connecting the seal field which applies the 
sealant for the opposite substrate lamination which exists in a pixel field periphery, and an I/O 
signal line. Next, the protection-from-light layer 204 is etched by using the photoresist pattern 
207 as a mask, and the pattern of the protection-from-light layer 204 is formed on the light 
transmission nature substrate 202. Then, the photoresist pattern 207 is exfoliated. 
[0048] Next, as shown in drawing 5 (c), the insulator layer 205 which consists of an oxidation 
silicone film is deposited. For example, about 1000nm of this silicon oxide film is made to deposit 
by the spatter or the plasma-CVD method which used TEOS (tetraethyl orthochromatic silicate). 
In addition, as an ingredient of the insulator layer 205, high insulation glass or silicon nitride films, 
such as NSG (non doped silicate glass), PSG (phosphorus silicate glass), BSG (boron silicate 
glass), and BPSG (boron phosphorus silicate glass), etc. can be used other than the above- 
mentioned oxidation silicone film. 

[0049] Next, as shown in drawing 5 (d), on the protection-from-light layer 204, on the conditions 
which leave predetermined thickness, the front face of the insulator layer 205 is ground globally, 
and carries out flattening. If it considers as the technique of flattening by polish, the CMP 
(chemical mechanical polishing) method can be used, for example. 
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[0050] Since it is the same as that of drawing 4 (b) of the first operation gestalt or subsequent 
ones, the process shown in subsequent drawing 5 (e) and drawin g 5 (f) is omitted here. 
[0051] As mentioned above, since the protection-fronrHight layer pattern is prepared [ according 
to the manufacture process of this operation gestalt ] in the field which forms the protection- 
from-Iight layer 204 in the light transmission nature substrate 202, and forms a transistor 
component in addition to the advantage of the first operation gestalt, optical leak of MOSFET by 
the light which carries out incidence from the front face and the opposite side by the side of the 
semi-conductor layer of the light transmission nature substrate 202 can be prevented, and the 
high electro-optic device of display grace is obtained. 

[0052] For a start, the substrate obtained in the manufacture process of the second operation 
gestalt is not restricted to a substrate with a transparent support substrate. For example, the 
device of a high speed or a low power can be offered by producing a SOI substrate in the 
manufacture process of the first operation gestalt to the support substrate using single crystal 
silicon, and producing LSI on this SOI substrate. 

[0053] Moreover, it is not restricted to using for the electro-optic device with which a ****** 
SOI substrate mentions the substrate of light transmission nature, i.e., an insulating substrate, 
later like this example. For example, since a support substrate is an insulator and capacity which 
is parasitic on MOSFET can be made still smaller, it is also more possible than the SOI substrate 
which used the above-mentioned single crystal silicon as the support substrate to offer a high 
frequency device. 

[0054] (Configuration of an electro-optic device) Drawing 1 is drawing showing the equal circuit 
of an image formation field among the liquid crystal equipment as an electro-optic device 
concerning 1 operation gestalt of this invention. 

[0055] Now, in drawing 1 , two or more pixels which constitute the image display field of the 
liquid crystal equipment concerning this operation gestalt consist matrix-like of pixel electrode 
9a by which two or more formation was carried out, and a pixel transistor 30 for controlling pixel 
electrode 9a, and data-line 6a to which a picture signal is supplied is electrically connected to 
the source of the pixel transistor 30 concerned. The picture signals S1, S2, — , Sn written in 
data-line 6a may be supplied to line sequential, and you may make it supply them to this order 
for every group to two or more data-line 6a which adjoin each other. 

[0056] Moreover, scanning-line 3a is electrically connected to the gate of the pixel transistor 30, 
and it consists of predetermined timing so that the scan signals G1, G2, — , Gm may be 
impressed to scanning-line 3a in pulse line sequential at this order. It connects with the drain of 
the pixel transistor 30 electrically, and pixel electrode 9a writes in the picture signals S1, S2, — , 
Sn supplied from data-line 6a in the pixel transistor 30 when only a fixed period closes a switch' 
to predetermined timing. Fixed period maintenance of the picture signals SI, S2, — , Sn of the 
predetermined level written in liquid crystal through pixel electrode 9a is carried out between the 
counterelectrodes (it mentions later) formed in the opposite substrate (it mentions later). Here, 
in order to prevent the held picture signal leaking, storage capacitance 70 is added to 
juxtaposition to the liquid crystal capacity formed between pixel electrode 9a and a 
counterelectrode. A maintenance property is improved with this storage capacitance 70, and the 
high liquid crystal equipment of a contrast ratio can be realized. 

[0057] With the liquid crystal equipment of the above-mentioned configuration, when a support 
substrate uses single crystal silicon, the liquid crystal equipment of a reflective mold can be 
obtained. It not only can make a numerical aperture high, but with the liquid crystal equipment of 
a reflective mold, in order that a pixel electrode may also play the role of an optical protection- 
from-light layer, there is an advantage that it is strong to optical leak, fundamentally. 
[0058] Moreover, when [ whose a support substrate is transparence ] it is a quartz, for example, 
the above-mentioned liquid crystal equipment can be used as a light transmission mold. 
Especially with a light transmission mold, there is an advantage which can use optical system 
with high efficiency for light utilization with the projector equipment mentioned later. 
[0059] In addition, with the liquid crystal equipment of a transparency mold, when a pixel 
transistor part can be shaded nearly completely, the thickness of the semi-conductor layer of a 
pixel transistor part can apply a thick partial depletion mold within limits which can permit the 
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leakage current by optical pumping. 

[0060] Moreover, protection from light is not perfect, and when the stray light invades, if 
thickness of the semi-conductor layer of a part in which the channel field is formed is set to 
100nm or less, the leakage current by optical pumping will be controlled with the pixel transistor 
30 with which light is irradiated. Since the number of carriers generated by optical pumping is 
proportional to the thickness of a semi-conductor layer, optical leakage current has the low one 
where thickness is thinner, but since control of the threshold voltage of a transistor will become 
difficult if too not much thin, about 50nm is desirable. Moreover, when the increment in sheet 
resistance, such as a source drain, becomes a problem by having made semi-conductor layer 
membrane thickness thin.-izing can be carried out [ low **** ] if a source drain is silicide-ized. 
[0061] (The whole liquid crystal equipment configuration) Next, the whole liquid crystal 
equipment configuration concerning an operation gestalt is explained with reference to drawing 6 
and drawing 7 . In addition, drawing 6 is the top view which looked at the component substrate 
10 with which the transistor was formed from the opposite substrate 20 side with other 
components formed there, and drawing 7 is a H-H' sectional view of drawing 6 shown including 
the opposite substrate 20. 

[0062] As shown in drawing 6 , in parallel to the inside of a sealant 52, the same as that of the 
2nd light-shielding film 23 or the 3rd light-shielding film 53 as a frame which consists of a 
different ingredient is formed in the opposite substrate 20. In addition, the 2nd light-shielding film 
23 is formed in fields other than pixel electrode 9a and the field which counters, in order that the 
incident light from the opposite substrate 20 side may prevent invading into the pixel transistor 
30 or may prevent the color mixture between pixels. 

[0063] On the other hand, in the component substrate 10, the data-line drive circuit 101 and the 
external circuit connection terminal 102 are formed in the field of the outside of a sealant 52 
along with one side of the component substrate 10, and the scanning-line drive circuit 104 is 
established in it along with two sides which adjoin this one side. If the scan signal delay supplied 
to scanning-line 3a does not become a problem, the thing only with one side sufficient [ the 
scanning-line drive circuit 104 ] cannot be overemphasized. Moreover, the data-line drive circuit 
101 may be arranged on both sides along the side of an image display field. For example, data- 
line 6a of an odd number train supplies a picture signal from the data-line drive circuit arranged 
along one side of an image display field, and you may make it data-line 6a of an even number 
train supply a picture signal from the data-line drive circuit arranged along the side of the 
opposite side of said image display field. Thus, if it is made to drive data-line 6a in the shape of a 
ctenidium, since the occupancy area of a data-line drive circuit is extensible, it becomes 
possible to constitute a complicated circuit. Furthermore, two or more wiring 105 for connecting 
between the scanning-line drive circuits 104 established in the both sides of an image display 
field is formed in one side in which the component substrate 10 remains. Moreover, in at least 
one place of the corner section of the opposite substrate 20, the vertical flow material 1 06 for 
taking an electric flow between the component substrate 10 and the opposite substrate 20 is 
formed. And as shown in drawing 7 , the opposite substrate 20 with the almost same profile as a 
sealant 52 has fixed to the component substrate 10 by the sealant 52 concerned. 
[0064] On the component substrate 10 of such liquid crystal equipment, the inspection circuit 
for inspecting the quality of the liquid crystal equipment concerned at the manufacture middle or 
the time of shipment, a defect, etc. is prepared further, and it is formed as a circumference 
circuit with the data-line drive circuit 101 and the scanning-line drive circuit 104. 
[0065] Moreover, you may make it connect with LSI for a drive mounted on TAB (tape 
automated bonding substrate) instead of forming the data-line drive circuit 101 and the 
scanning-line drive circuit 104 on the component substrate 10 electrically and mechanically 
through the anisotropy electric conduction film prepared in the periphery of the component 
substrate 10. 

[0066] Moreover, according to the exception of modes of operation, such as TN (Twisted 
Nematic) mode, STN (super TN) mode, and D-STN (dual-scan-STN) mode, and the no MARI 
White mode / NOMA reeve rack mode, a polarization film, a phase contrast film, a polarization 
means, etc. are respectively arranged in a predetermined direction at the side in which the 
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outgoing radiation light of the side in which the incident light of the opposite substrate 20 carries 
out incidence, and the component substrate 10 carries out outgoing radiation. 
[0067] When applying the liquid crystal equipment explained above to for example, an 
electrochromatic display projector (projection mold indicating equipment), the liquid crystal 
equipment of three sheets is respectively used for the light valve for RGB. In this case, it will be 
compounded and projected after incidence of the light of each color respectively decomposed 
through the dichroic mirror for RGB color separation is respectively carried out to each panel. 
Therefore, a color filter is not prepared in the opposite substrate 20 like an operation gestalt in 
this case. 

[0068] However, what is necessary is to be pixel electrode 9a and the field which counters, and 
just to form the color filter of RGB in the field in which the 2nd light-shielding film 23 is not 
formed on the opposite substrate 20 with the protective coat, in applying the liquid crystal 
equipment in an operation gestalt as electrochromatic display equipments, such as 
electrochromatic display television of direct viewing types other than a liquid crystal projector, 
or a reflective mold. 

[0069] On the other hand, when applying the liquid crystal equipment in an operation gestalt to 
the light valve of a liquid crystal projector, a micro lens may be formed so that it may correspond 
to 1 pixel per piece on the opposite substrate 20. If it does in this way, bright liquid crystal 
equipment is realizable by improving the condensing effectiveness of incident light. Furthermore, 
the die do IKKU filter which makes a RGB color using interference of light by depositing the 
interference layer to which the refractive index of many layers is different on the opposite 
substrate 20 again may be formed. According to this opposite substrate with a die do IKKU 
filter, brighter electrochromatic display equipment is realizable. 

[0070] (Electronic equipment) Next, the configuration of a projection mold display is explained 
with reference to drawing 8 as an example of the electronic equipment using the above- 
mentioned liquid crystal equipment. Drawing 8 is drawing showing the outline configuration of the 
optical system of the projection mold liquid crystal equipment 1100 which prepared three liquid 
crystal equipments mentioned above, and was used as liquid crystal equipments 962R, 962G, and 
962B for RGB, respectively. Light equipment 920 and the homogeneity illumination-light study 
system 923 are adopted as the optical system of the projection mold display 1100 of this 
example. And the color separation optical system 924 by which the projection mold display 1100 
separates into red (R), green (G), and blue (B) the flux of light W by which outgoing radiation is 
carried out from this homogeneity illumination-light study system 923, It has the projector lens 
unit 906 as the light valves 925R, 925G, and 925B which modulate each colored light bundles R, 
G, and B, respectively, the color composition prism 910 which re-compounds the colored light 
bundle after becoming irregular, and a delivery system which carries out expansion projection of 
the compounded flux of light on the front face of a plane of incidence 100. Moreover, it also has 
the light guide system 927 which leads the blue glow bundle B to corresponding light valve 925B. 

[0071] The homogeneity illumination-light study system 923 is equipped with two lens plates 921 
and 922 and reflective mirrors 931, and is arranged at the condition that two lens plates 921 and 
922 intersect perpendicularly on both sides of the reflective mirror 931. Two lens plates 921 and 
922 of the homogeneity illumination-light study system 923 are equipped with two or more 
rectangle lenses arranged in the shape of a matrix, respectively. The flux of light by which 
outgoing radiation was carried out from light equipment 920 is divided into two or more partial 
flux of lights by the rectangle lens of the 1st lens plate 921. And these partial flux of lights are 
superimposed three light valves 925R and 925G and near 925B with the rectangle lens of the 
2nd lens plate 922. Therefore, even when it has illuminance distribution with light equipment 920 
uneven in the cross section of an outgoing beam by using the homogeneity illumination-light 
study system 923, it becomes possible to illuminate three light valves 925R, 925G, and 925B by 
the uniform illumination light. 

[0072] Each color separation optical system 924 consists of a bluish green reflective dichroic 
mirror 941, a green reflective dichroic mirror 942, and a reflective mirror 943. First, in the bluish 
green reflective dichroic mirror 941, the blue glow bundle B included in the flux of light W and the 
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green light bundle G are reflected by the right angle, and it goes to the green reflective dichroic 
mirror 942 side. On the other hand, the bluish green reflective dichroic mirror 941 is passed, it is 
reflected by the right angle by the back reflective mirror 943, and outgoing radiation of the red 
flux of light R is carried out to a color composition optical-system side from the outgoing 
radiation section 944 of the red flux of light R. 

[0073] Next, the green light bundle G is reflected by the right angle in the green reflective 
dichroic mirror 942 among the blue glow bundle B reflected by the bluish green reflective 
dichroic mirror 941 and the green light bundle G, and outgoing radiation is carried out to a color 
composition optical-system side from the outgoing radiation section 945 of the green light 
bundle G. Moreover, outgoing radiation of the blue glow bundle B which passed the green 
reflective dichroic mirror 942 is carried out to the light guide system 927 side from the outgoing 
radiation section 946 of the blue glow bundle B. In this example, it is set up so that the distance 
from the outgoing radiation section of the flux of light W of a homogeneity illumination-light study 
component to the outgoing radiation sections 944, 945, and 946 of each colored light bundle in 
the color separation optical system 924 may become mutual almost equal. 
[0074] Condenser lenses 951 and 952 are arranged at the outgoing radiation [ of the outgoing 
radiation section 944 of the red flux of light R by the color separation optical system 924 ], and 
outgoing radiation side of the outgoing radiation section 945 of the green light bundle G, 
respectively. Therefore, incidence of the red flux of light R which carried out outgoing radiation 
from each outgoing radiation section, and the green light bundle G is carried out to these 
condenser lenses 951 and 952, respectively, and they are made parallel. 

[0075] Thus, incidence of the red flux of light R made parallel and the green light bundle G is 
carried out to light valves 925R and 925G, they are modulated, and the image information 
corresponding to each colored light is added. That is, according to image information, switching 
control of these liquid crystal equipments is carried out by the driving means which is not 
illustrated, and, thereby, the modulation of each colored light which passes through this is 
performed. 

[0076] On the other hand, the blue glow bundle B is led to light valve 925B which corresponds 
through the light guide system 927, and a modulation is similarly performed in here according to 
image information. In addition, the light valves 925R, 925G, and 925B of this example consist of 
the incidence side polarization means 960R, 960G, and 960B, outgoing radiation side polarization 
means 961 R, 961 G, and 961 B, and liquid crystal equipments 962R, 962G, and 962B arranged 
among these further, respectively. 

[0077] By the way, the light guide system 927 consists of a middle lens 973 arranged between 
the condenser lens 954 arranged at the outgoing radiation side of the outgoing radiation section 
946 of the blue glow bundle B, the incidence side reflective mirror 971, the outgoing radiation 
side reflective mirrors 972, and these reflective mirrors, and a condenser lens 953 arranged to 
the near side of light valve 925B. From the outgoing radiation section 946, through the light guide 
system 927, the blue glow bundle B by which outgoing radiation was carried out is led to liquid 
crystal equipment 962B, and is modulated. The blue glow bundle B becomes the longest, 
therefore the quantity of light loss of a blue glow bundle of distance from the optical path length 
of each colored light bundle, i.e., the outgoing radiation section of the flux of light W, to each 
liquid crystal equipments 962R, 962G, and 962B increases most. However, quantity of light loss 
can be controlled by making the light guide system 927 intervene. 

[0078] Incidence of each colored light bundles R, G, and B modulated through each light valves 
925R, 925G, and 925B is carried out to the color composition prism 910, and they are 
compounded here. And expansion projection is carried out on the front face of the plane of 
incidence 100 which has the light compounded by this color composition prism 910 in a position 
through the projector lens unit 906. 

[0079] In this example, to the liquid crystal equipments 962R, 962G, and 962B Since the 
protection-from-light layer is prepared in the transistor bottom, the liquid crystal equipment 
962R concerned, The reflected light by the incident light study system in the liquid crystal 
projector based on the incident light from 962G and 962B, After carrying out outgoing radiation 
from the reflected light from the front face of the component substrate at the time of incident 
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light passing, and other liquid crystal equipments, even if a part of incident light which runs 
through an incident light study system carries out incidence from a component substrate side as 
a return light, it can fully perform protection from light to the channel of a pixel transistor. 
[0080] For this reason, in a configuration, since it becomes unnecessary to arrange the film for 
return light prevention separately, or to perform return light prevention processing at a 
polarization means between each liquid crystal equipments 962R, 962G, and 962B and the color 
composition prism 910 concerned even if it uses the color composition prism 910 suitable for a 
miniaturization, small and when being simplified, it is very advantageous. 

[0081] Moreover, in this example, since the effect of the channel field on the transistor by return 
light can be suppressed, it is not necessary to stick the polarization means 961 R, 961 G, and 
961 B which performed direct return light prevention processing to liquid crystal equipment. Then, 
as shown in drawing 9 , a polarization means is separated from liquid crystal equipment, one 
polarization means 961R, 961G, and 961B are stuck on the color composition prism 910, and the 
polarization means 960R, 960G, and 960B of another side can more specifically be stuck 
[ formation and ] on condenser lenses 951, 952, and 953. Thus, if a polarization means is stuck 
on the color composition prism 910 or condenser lenses 951, 952, and 953, since the heat of a 
polarization means will be absorbed by the color composition prism 910 or condenser lenses 951, 
952, and 953, the temperature rise of liquid crystal equipment can be controlled and the 
malfunction can be prevented beforehand. 

[0082] moreover — although illustration is omitted — liquid crystal equipment and a polarization 
means — alienation — an air space is made by forming between liquid crystal equipment and a 
polarization means. By establishing a cooling means here and sending ventilation of cold blast 
etc. into it between liquid crystal equipment and a polarization means, the temperature rise of 
liquid crystal equipment is controlled further, and it becomes possible to prevent more certainly 
malfunction by the temperature rise of liquid crystal equipment. 

[0083] In addition, although the electro-optic device was explained as liquid crystal equipment if 
it was in the explanation mentioned above, it cannot restrict to this and this invention can be 
applied also to various electro-optic devices, such as a plasma display. 

[0084] (Configuration of organic electroluminescence equipment) Drawing 9 is drawing showing 
an example of the cross section of a light-emitting part among the organic electroluminescence 
(electroluminescence) equipment as an electro-optic device concerning 1 operation gestalt of 
this invention. 

[0085] The electrode connected to the transistor 301 and the transistor 301 is formed in the 
front face of the substrate 201 manufactured according to the first [ of this invention ], and 
second operation gestalten according to the usual semi-conductor process. A transistor 301 has 
a desirable P type transistor, in case a source field is fixed to the power-source potential 302, 
and in case a source field is fixed to the touch-down potential 303, its N type transistor is 
desirable here. Moreover, it is desirable to make transparent electrodes, such as ITO (Indium Tin 
Oxide) and IZO (In-Zn-O), into an anode plate in the case of a P type transistor, and in case an 
electrode is an N type transistor, it is desirable [ an electrode ] to use metals, such as a Mg-Ag 
alloy and a Li-aluminum alloy, as cathode. 

[0086] On substrate 201 front face of the above-mentioned configuration, a laminated structure 
is constituted in order of the anode plate [ 306 ] 304 305, for example, the hole transportation 
layer which is a diamine derivative, for example, the electronic transportability luminous layer 
which is an aluminum complex, and cathode 307. Each class has the cases in the case of making 
and dividing for every case where can form by vacuum deposition, the spin coat method, the ink 
jet method, etc., and membranes are formed all over substrate 201, or specific pixel etc' 
[0087] Thus, since the constituted organic EL device has small dispersion in the threshold of a 
transistor, the property which was [ be / the homogeneity within the field of a gradation 
display / high ] excellent is realizable. 
[0088] 

[Effect of the Invention] As explained above, according to this invention, OSF formed in a SOI 
substrate front face at the time of thermal oxidation can be lessened, and a reliable transistor 
can be produced. Moreover, also in the electro-optic device using a transistor with such high 
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dependability, it becomes possible to offer reliable equipment. 
[0089] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the equal circuit which shows the configuration of an image formation field 
among the liquid crystal equipment concerning the operation gestalt of this invention. 
[Drawing 2] It is the sectional view showing the substrate for electro-optic devices concerning 
the first operation gestalt of this invention. 

[Drawing 3] It is the sectional view showing the substrate for electro-optic devices concerning 
the second operation gestalt of this invention. 

[ Drawin g 4] It is the mimetic diagram having shown the manufacture approach of the substrate 

for electro-optic devices concerning the first operation gestalt of this invention. 

[Drawing 5] It is the mimetic diagram having shown the manufacture approach of the substrate 

for electro-optic devices concerning the second operation gestalt of this invention. 

[Drawing 6] It is the top view showing the configuration of the liquid crystal equipment 

concerning the operation gestalt of this invention. 

[Drawing 7] It is the H-IT sectional view of drawing 7 . 

[Draw i ng 8] It is the top view showing the configuration of the projection mold display using this 
liquid crystal equipment which is an example of electronic equipment. 

[Drawing 9] It is the sectional view showing the configuration of the organic electroluminescence 
equipment concerning the operation gestalt of this invention. 
[Description of Notations] 
1 0 — Component substrate 
20 — Opposite substrate 

52 — Sealant 

53 — Frame 

100 — Liquid crystal equipment 

101 — Data-line drive circuit 

102 — External circuit connection terminal 
104 — Scanning-line drive circuit 

106 — Vertical flow material 



[Translation done.] 
* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



JP-A-2002-217417 



15/18 



1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 



G1 



G2 



Gm- 



[ Drawin g 21 

201 



206 



1m~ 



[Drawing 31 

201 



206 



204 

[Drawing 41 





^6a 


y-6a 


y-6a 








- 1 

T 




1 

— I 


.J 


y3a 




1 


-J 


1 

-ur I - J 




1 


i ,J 


^-3a 












I 


-J 


T 




i 

-JL. 




v 35 











205 



'^205 

>02 



JP-A-2002-217417 



(a) 205 

, M 




206 



' 204 

201 

[Drawing 5 ] 



JP-A-2002-217417 




JP-A-2002-217417 



18/18 




[Translation done.] 



(i9)B*g#fFjf (jp) 



(12) & 



(A) (ll)»fffcb8i&WS^ 

#^§2002-217417 
(P2002 - 217417A) 
(43) &m B ¥J5£l44f 8 n 2 B (2002. 8. 2) 



(51)IntCL 7 

HO 1L 29/786 

G0 2F 1/1368 

G 0 9 F 9/30 

H0 1L 27/12 



3 4 8 



F I 

G0 2F 1/1368 

G 0 9 F 9/30 

H01L 27/12 

29/78 



r-V3-r(##) 
2H0 9 2 
3 4 8 A 5C094 
B 5F 1 1 0 
A 

6 2 0 



*5M»# S*®CDS:14 OL (± 12 H) S&KfcligK 



(2i)tas#^ 


fft«2001 -5545(P2001 -5545) 


(71)ffllSA 


000002369 












¥j£l3*£l/il2B (2001. 1.12) 




jRJst=SJfftaKE$ft&2TB4#l-^ 






mm 


7HBB 






















(74)ftaA 


100095728 



















(54) [&gncD£so esofr^e^&s, tts^gextfit-fiasg 

(57) [g^j] 201 

{5 11} itiiosFis {100} ffii^^A^tvil 
£3. 



206 



204 



3L 



205 



1 

[#tf!t*©«sii] 

[ft**l] %&WAb. tm^ftWSLkXz.&lS.Zti 

±mw&&¥^&m<Dmmt { 1 o o } ®<t <o ± 1 . o 

[it** 2] mlE^»S«±lcJFM$^ 

mtizz. <omf&£htcmfax'hox, 10 
±.mw&&*mm<D»m* imist+i. os 

lit** 3] jUrffiSfc&Kifcj&fcSih, 

±aBJ£i£S¥8M«l©SJffitt: (511} OSE 

[»**4] lf**l7!>M!t**3©^1*;fV;WcK« 20 
©*«£StgfflS«lC£^T, 

[!f**5] W**l75Slt**3©^1*;}xa»l;:fE«© 

fcztitcmmfcrnt, mmwm^m^^tzw^ 30 

±IB¥!t&¥*#Jl0*ifitt {100} B±9±i. 0 
[ft** 7 ] ftSiBtti£flfS« t , mJffi3tSiitt^^ 

±ffi¥iltffiiNMWlro£ffii4 { 1 1 1 } ffit ± 1. OS 
±e¥»fi¥i*f«i©«iitt { 5 i i } ®t ± i . os. 

&ft<omz*&'ite&mx'hzzi:$:<$wik'fz>mfs.%, 

[IS** 9] if**6 75iOt**8©^f^ft,AMCl5ic 

omnyt^mmm&mz^^x, 50 



ftffl 2002-217417 
2 

[11**10] lt**6^ig!t**9©^T;tX/Wcffi 

XhZ> z h ZW&t i-5*«3t*3HBJSStE. 
[ft** 1 1 ] ft** 1 75£if ** 1 0 ©v vfitJWc 

[If** 1 2 ] if** 1 ftSflt ** 1 1 WftlfrkZ 

ffiffiEM* h 7 >- -^7 * £ 1*5 fc ©fEKj h 7 >- 
#1 0 0nmEtTtfe5r^!|*S(tt5tM3tfi 

go 

[It** 1 3 ] ft** 1 75Sff ** 1 1 ©V ^-rtlfr\Z 

Mfa®^ h 7 Vv>7 ^ STftf^itS/fc*©^ h 7 Vv 5 

tfFK®^ h 7 v ^7. ^ |c i 9 «Ha*«*Klc«j!lE^aEA 
[ft**i 4] %Mbs 

Lfc*«Srl61-, ft**175^lt**l 2©V^^td 
IS«©«^*^gt, 

a t * Aflti-s - 1 t as. 

[0001] 

KJfAPft (Oxidation induced St 
acking Fault;OSF) Lfcfl|^3t 

[0002] 

*T^^5rMt5SOI (Silicon On 



3 

Insulator) ftfifte, *^ ©fc jfc{b*M£?H** 
[0 0 0 3) r©J:5*«ft*¥SE«fCSOieEf|fSra 
U ¥iftSr>!J a >«^X.fi?^ B B B !E»)ffl(DMO S F E 

[0004] t: *>T\ s o i StE-cttiftNMI 

is}) =i>me>&m& {10 0} ST*fe5i«iSrffl^5. 
^ttli, MO S F ET©r^^tiI4ft^ 

Z>1z$>XhZ a 
[0 0 0 5J 

->y = {loo} 1^90 cceJUKDffiia-cfKUMb 

SF) tPptftLS^ffe^»4i-S 0 OSF?B«liS*tt 

©fSv^ {10 0} Bl4te©IS B B B ffiii9 0SF^^L^ 
1-1/ \ OS Filial AflfaCOfc*, wJliS^-^^/U • y- 

5MOSFETf4«M«JE^Jt^i«V^S!j N ^- h§£ 

f9, OSF*sWA**l-^V^*5IBIjia««)5. 
[0 0 0 6] Sfc, fca^Di/x^^Oy^ h^^U^'CO 

«t o 4**0te*««K: S O I ftri* 
iliil1"-5®Slfg|5<75MO S F ETTIi* U — ? < 1" 

MtSMO S F ETTtef^#ft£>fc£P>o# £/Js£ < 

ftii&ftoo -wi^^ittgEft^ {100} Ecov-y 

J¥Sr^<1-5®*©MOS FETg]5{COSF*sa|A$tu 
^1-v^m5P4H^fo5 0 

[0 0 0 7] {1 0 0} ffif47s>&{C*fL-CAfc 

*ejStc|BlBHt:^(cjEico S F #3£A £*v^1-i > t w 5 

[0 0 0 8] *mWlt^ *»*»5*flHc«*T*S*tfct 

©T\ -t©g^t1-5t :5tt, JRiWkJciQOSFAs 

[0 0 0 9] 



(3) ^152 0 0 2-2 1 74 1 7 

4 

[0 0 10] -tttfrib* i«rSSt, Buffi£J$X«±K 

fi**ftJio*ffin { i o o } ffij; t> ± i . omzmz- 

[ooii] #»9]©1ft*KJ:fttf, £ft&3*s {io 

o} muftnmzm^tzibmy ymvkfrm< , m 
io iMb^osFo^ASrKCc: fcasT#flMSte©S5i^M 

O S F ETSrfP«-(?# 5*«t3t^S6*ffl*Ka^?)*l, 

-So 

[0 0 12] ##©»2©3&0itt, jSdtSffii, MBS 

x, ±&w&&!pm#mo3imt an} ®t ± 1 . 

[0 0 13] *55W©«fifctJ:ixfi, SS*ffitc {l l 

20 1} ffifcfflV^fc*, ?&$HfcB#KOSF<Z>WA£B&<*- 
t 57c »tT*4 < > PSMO S F ETtDmmWlS. 

t£Ztzfr±%/£*>m%L%'®z>zb&x-%zm& 

[0 0 14] *fr©$3©i^ii, XKri£«t, Mffi^ 
T, ±IS*ie*^ft:So*Bf4 {511} Bill. 

■So 

30 [0 0 15] *^B^<D«)$(CJ;tl«, Stg^ffitC {5 1 
1} SSrfflV^fc*. fi6${bH#icOSF<75i»A^K<*w 

[ooi6] *#©»4ro«Wfc±ntf, ±IBSBi*»p, 

®fiiJlcSltB%{t®1-5 r. t let 9 gip^©iS5vii^;3fe 
[0 0 17] *#©^5©^PJ{c«ktutf, ±E^l^b 

m&Mfrayt*%i') mi-mtftnm&yt^gim.&imx'Z 

5. 

[0 0 18] *W=©»6©369JfJ, *aifitt3t»»g 



(4) 

5 

T'fcoT, ±IB¥ilSfiiMIWI©*ffiH {10 0} ffii 

®Ci LT^5 0 
[0 0 19] #*W©flWtfc.J:*tff, g««ffi# { 1 0 
0} E^roffi£^v^fc#W:7s/^#iiKft9, ift 
$<fkn# C o s f ©«§A£K <* r t &X-£t$m&<oM v « 
OSFETSrfK-C^i. Hfc, U6it««LTV>5 
fc*±fESffi©*«WittiJ©i?ffi t SMiM^& 
ftKJ: 5MO S F E 7<D% V &P5lk1rZ> Z b #T* 

[0 0 2 0] *W<Dm 7 ©»9!tt:, JtfgfflttSft&K 

±\zBl&£fttzW&&*mfrB b lei 9 

T-fcox. ifaiMSfi^SMMroaffitt (ml ffii 

±1. oa^rt©«#«:»o»*iii-e*>«j:i«:«r«i: 

LTV^ 0 

[0021] itui, ffigsiffitc { i i 

1} fi&m^zitito, mtitmcosF^mx^m^z 

ttfi-ZZZtiZtf , PiMOS FET©j&fn^St)^ 20 

*ffii:S*ffii*»e)AAti-53t^J;5MOSFETO*!; 
-^«rKJh1-5w4:AST?$, **i&ffc©i*i^*$Mte1£26 

[0022] frw<Dm8<nmm. ft3&tt$*ti&K 
mb, &&%m±im&&tiiztefc#mt* m&mftm 
r-feoT, ±.mm&&¥mfcm<D&m* (siuii 30 

±1. 0«£Art<D«#S:«ro*&fiiB-efeSri:Sr«p«fc 

[00 2 3] *&m<om&\z£lnt£, £«Sffi£ { 5 1 
1} ffi&fflV^fc*, ««tOSF©fA^KCr 

Sftic J; 5MO S F E T<753fey — * &Rjfc-t6 £ t 
[0 0 2 4] *#©J59 05SWfi, ±EJB6A»e>*8© 40 

»w©v^-fn^om»jt^3S«ffls«fci3v^T, swe* 

So 

[0 0 2 5] *tt©|&l 0©*Wtt» ±«»6*»P>f^9 

«35S«ov^ixi»©«ft3t¥*«fflStEJ-fcv^T, StiE 

5rt«r*F»i:LT^5. r©«f£fc:J:*iff, Ml© 
SBf^tt^i^V^*, 1 1 0 0SSI*T*©ilfi7'Pt^ 50 



#12002-217417 
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[0 0 2 6] ##©J&1 l©3gWi, ±Ev v Tita»©» 

S F E T©R8Hf£«r«a» LTx'W * &fls»lT* SfU 

[0 0 2 7] ##©Sgl 2©3SHfi, ±|EV^tL^(C|5 
*©*a3te¥§S«fflS*l;:*5^T, ^$c©£Siili, M 

iffimmhyi/vxfizmnztircwmwfcb, m 

^Sr^tfffliaiaIiStS:*1-S««3t^§S«-CifeoT, M 

#10 0 nm&TT?fcir tlrfttitS. 

[0 0 2 8] r.©«j£lcfc*btf, ±1B&teJi£fflV*Tfc 
MOSFETrtidA^^tf^^&oTt, ft!!-^ 
/J^<t5:tm5. 

[00 2 9UU> *5SW©«5(Ot^SSHl»i, ±IEV^ 
i*n*»lcE«©*ft*^WI»RTfcoT, MfE^>H 

ftSi^fglT-fcot, 11f[ffiiIi*Wi±fcH:3r» 

[0 0 3 0] Mic, ^WoW^ttMBtt. JtjRi:, MIS 
$ tt5 Jtjjs AW $ ftTOBfM* Lfc 

[00 3 1] 

[0032] misxmmtommm 0 2«*%bj 

[00 3 3] El 2 \Z7frT X 5 mftft^WWR 2 0 

i Tt4, %$ifitt£« 202 ±icmmfom 2 0 5 

^ H B B ->y ^^S(4 {1 00} ffi<t<5±l. O^^S^Lfc 
«§*»OjefiffiTS)*) . (111)^(51 

1} ^jf^$tv-5i 5t-#oT^5 0 

[00 3 4] E 3 J±*»«olB-©|li6JgflBJcff sm« 

[00 3 5] 03 \Z7frtZ 0 IC, «^5t^ggS« 2 0 
1 T-f±, *SiittS«2 0 2±(CilJt@ 2 0 AfiWi&Z 
ixTV^. -tLT, w©3tSiattSffi2 0 2±IC»»fl£ 



(5) 

7 

§2 0 5 Rxfw&ik'/ y=>>m2 0 6 mmmm&ixx 

<^S» tats. ^|->^y|ii {10 0} ffi4 9± 

i. omzmx.tcmtzft^ik&X'h'o, mats 1 1 

11} I^{5ii| ffi#»j*SH*J:5»r4oTt^ 

So 

[0036] (m-(omM%m<omm-7atx) euk 

So 

[0 0 3 7] H4 (a) |£*T4 5K, WA.t£& 

WroftSSfittSffi 2 0 2 t&Jx.figtffcv' y 3 io 

e>*5*6»*S2 o 5*±t»i-5o ro*{b->y =vk 

(4, ^Rfi^^fe, fcSV^UTEOS (7}7if 
•9, m?Hf2 0 0nmif«»^5 0 ft:}o, |&&fls:Jf 

2 o 5©ffli LTI4, iffiro^k^y 

#JxJ4*NSG (/ VK-y hi^y^r- YXy*) , PS 
G (!)y->y^-h^/7^) , BSG (#n>v-y>r- 
V#7*) , bpsg (tf'n^y v->y h#7*) 

£ £ ^T*# So **>\ ±!5itelifW§ 2 0 5 l±i653lTH:fc 20 

120 5(4#<Tk4V\, 

[0 0 3 8] @4(b) ftSfflte 

l«2 0 2t y =1 >&fc2 0 6 a t (Dfe 5 

-&Srfif5o l{^W!;ffl^5TOi/!) 3 ylft2 0 
6 af4, SBtjMI 0 0} E4 9± 1. 0«S:jgx.fcffi 
^^oggSfl,^ 00*. {111)1^(51 
1} BSrffll^So »i^>y3>i«206 a 

(4, J¥£3 0 0/imgg£>9, -^©SEtCfcib/^Cft 
0. 05~0. tftl!2 0 6 beML 30 

T*J<. i©BMfc«ttllWMUItT*t>J:<, *fc-vC*n 

n-S^elv-y 3>|206 tlWt;IRJi2 0 6 bO^I 

x% n5m>&<D&\^m*mk-rz>tL$>x'hz> a 

*>*IgW\ #|XJ43 0 0 < CT'2B#^CD^S^4oT 

^i±&g££ble:is>is!>SJ , ci6(;if4, &b\z.%h$mm& 
£±tfT4 5 OtMlc-f-S&g^fcS/SS, ^StSt 
HMS**>y =">SSro^3S^^rf4^:t^]8v^fe5 40 
re*, c<o**^Dfi-rs^¥ig B B B v'y =^JBtC^5y^ 
4i?0*tti89&£U **ft*i**flsLT-L*5. r© 

—S3 0 0'C(CT|£(9^-ti:©fc*(0f|i*!iS^ : fTofc¥ 
^ B B B~>y => xSteSr^^s/ h^y^^fcteCMPlc 
±ot 1 0 0 ~ 1 5 0 p mfiS*tf< Lfcftl:, £P> 

KKa©iiMa3iS:ff5ifc^a*u\ mi* sot© 

KOH*Sj6Srfflv», *fe*S/y a^SffiOjfSiJl 5 

o // m&s 4 ^•-x^v^fctTVv :oiSit)^fctfc 
s«*4 5ot:{crfftmteau 50 
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[0 0 3 9] SfefcEU (c) (C*-r4 5(c, iwiiy 
-g-fe-frSteSrWe LT, ^*g B B B -> y^>-i2 06Cf^ 
£3~5 (imif^. 

[0040] r ©45 lc LT*BMk LfcW 9 
14, fiCPACE (PlasmaAssisted 
Chemical Etching) feliioT^D^ 
yf2 0 6©gf?r0. 05-0. 8(imlfijfiy 
T^^LTttitfSo wCOPACE&SICfcoTlMSfi. 
">y=yg2 0 6f4, WtlMIlOOnml^U© 

[004 1] Hi^UVttA'/ilayl^ 

fcfeo^fet lt»4, r r -cil^fc pace timnmz 

y htSSma r t Cu 
t #?LfC y = ^± J&fc t fc^ f * 3- V 7U -> 

y ^vi^TLRv-y 3vi©i^iyfy^iaot 

W0£i>B«K±fc<B3p-*--5ELTRAN (Epita 
xial L.ayerTransfer)M1^5i 
* So 

[0042] &ll©4 5k, *mnKm<Dmmy°v±x 

K4*U4\ ftiligittSffi 2 0 21; {10 0} ffi4 9 ± 

1. omzmz.tzmzz&-of£M i ffiX'h<9\ wm u 

11} 1^(511) B£^o]iM± B 1r>y aygHflt 

B©OSFri«£tvSCt;i^<, {ffItt©;i5VNMO 
S F E T Zftffi&temmi.iZftMXZ So 
[0 0 4 3] MIC, {1 1 1} BfcE^fcBfcttPSM 

l-PS!£fflV^;:i:{c4 9, Jf^a^** 

[0044] ^lt, {5 1 1} m%m^timat<}^ 

[0 0 4 5] (^-©HJIff^tOSliig^n-ir^) 0 5iC 

So 

[0 0 4 6] ST, 0 5 (a) lc^T4 5ic, 0!)x}4S 
W<nftMm®i&& 202 ifciiTt® 204 Sr^fiK-fSo 
-wT-, *8iSttSte2 0 2i LT0!|^(4ff $ 1 . 2m 
m©^Srfflv>S 0 Ji7tS2 04{4, ^^»4 * y ^'x^ 
*r^y^«KJ:9 1 0 0~2 5 0nmg«©f 4 
9 ^4 L < 14 2 0 0 n m <D JP $ K±t«T S ' t }C 4 9 # 

So z.<Dm%M2 0 4<Dwmttmmi&M\cmfe 

§ttSt<©T*(4^<, Mit-rS^W^ CONT'D -fe^ft 

mmiz#Lx£fefmnx'htxiit'<D£ 5 ^tost^ 



(6) 

9 

[004 7] JSfeiC, H5 (b) (C^i-i^fC, 7tM- 
V s * — ^2 0 7 %Wfjfcf 6„ IC7*h^h 

/^->2 0 7li > Fyy^^i^lC^tSfi 

^-^»*Sfc*i-5->-/HH«» Bit* AttlrtflUHft 
* h l/-?^ (-^-y2 0 1^7*9 k LTjtetJ§2 0 

4<D^y^y^m\ ytmm&mm 2 0 2 ±icmt/tm 

2 0 4<ZV<*-V£JlM-f 5 0 7* h US** h 

/^-V2 0 7£«§-f3o 
[0 0 4 8] #C(C, 05 (c) #J;U£&£ 

ft-y y 3 2 0 5 Sr« t5 B rro 

mt'sl) =>BH4, flitf*'^**, *>4V^4TEO 
S (Th7if/^y'>y^-H l:ffl^fc^7Xv 20 
CVDffifcitJ, tfiRtil 00 0nmlf«i$^ 8 

tfiftftj|2 0 5<Dtmt LTfi, ±E©lMI:^y 
=> Vll^ftfllc, #|xJi'NSG (y>K-7*h->!)^- h 
#7*) , PSG (U >v-y <7"- ^#7*) , BSG 
(!j-;ny->!)^-F^7X) , BPSG »ny|)^ 

y^- * ^©ssife(»tt^7^xtt, ^-ffc^y 

[0 0 4 9] E)5 (d) toW: 5 fc, ffiltfte 

2 0 5W*S2r, i£7tJl2 0 4±(CJffi£<7>KJ5S:B-J-& 

[0 0 5 0] yiS$0|l5 (e) , 0 5 (f) (C^-f^P 

-txi-tm-(ommm<Dm4 (to &Mtvm<i>tt.x>z 
[0051] «±w± 5 %%mm<Dm&f^^ 

«-2 0 2t;US3teJi2 0 4fc»J*U b?^***?-* 

iBttXK 2 0 2 O^^ftifflOfB t P> 40 

^TtiC <fc 5MO S F E 7<D% D —7 ^Kih-f 5 w t 

[0052] m-<DnMftm<Dmm7°v j t*~en 

SO iSSLhfcLS I £#®H-5-iT\ itiii£fcti{g; 

[0 0 5 3] *lli!^©«K:ftSifitt<DS«, "f 

*b*>jfi»tt©s«srm^soiastt, aaB-ra* 50 
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tf , ±I20¥^b b b v- y = U iUSOlSfi 
«fc 9 , 3Lft&mitm#<DlZ#>MO S F ETtftfS 

r 1 1 *imxhz 0 
[0054] (max&mwmm m 1 #3bw© 

[005 5] gujc&^-c, *nmftm^mz>m 

* *mm%m& $ ft*:®**® 9 a t % Bsftts 9 a 

* 3 0(Dy-^Scm^W(C^$tlTVN^ o 7*— *<ft6 
aK##&*:ft,5®&ft-5§-S 1, S2« Snll ^ 

[0 0 5 6] I|h7^^3 0^-M:il 

X\ fe&B3 3il,£'</\'X$}\Cfc&m-%-G 1, G2, 
5o HSffllli 9 a f±, Ilh7y^^3 0OKWy 

d^^^tl-SH^ft-f-S 1, S2 V SnSrgr^© 
^-C $>i/X##iitf. iS*«@9 a Sr^LT^ B B a (C# 
#ji*4Xit0fSU'^/KDB)ft'fS-^S 1 , S2, - x Sn 

fc®4fe(B#©!;-^i-5©SrB&Cfc*K:,'iif*«ffi9 a 
fc*»g*7 o^^D^tvxv^o :©flfi7 0i: 

[0 0 5 7] ±te*^Ofg B B B gMXli^£«^^ B B B 
^T'#5o S*fSro« B B B ggT'[il3P^^i9i<i-2,r t 

[0058] */c, 3LftmfiL&T&wtmx.\tt$i<Dm 
±.tm£kmm*%m%i$2.b Lxm%x%z 0 ytmm 

[0059] *i3, mi&m<DWLM,mmx'te. mmb7> 
i/7-?u#zm£fE&\zmytX'% zm&ti. ytmmz ± 
5 y - * stit *-e # hf*9 t-ib^ h 5 > v 5 ^. ^ n 

[0 0 6 0] */c, j£3teas££-ett/«i: 5 
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o o nm«Ti--r5t, ytmmzxzv—rmmwffl 

fc, ¥*fMJKV**< LfcrtlcfcoTy-* • Ku- 

[0061] (*&!,£«©:£««) mmxmic 

&5i£ B lSg©:£f**/&K.oVN-C, S6RVB7Sr#fiH 
LTlfcW-t--5„ ffi, 116 it, h7>^?4W$nfc 

ffl£2 O£-§-*-C^1-0 6©H-H' »rE0T'$>-5 o 
[0 0 6 2] B6te**ft.5.fc5fc, *tftg;&2 OIC 

5 3/$Wb*V0^ 0 4*5, S&2MBl2 3te, 
S&2 0 ©A#t##, I*h7^?30C 

MUSH 9 a t*Hpji-5®«^©««^K 

it^tLfct>©T'fe-5 0 
[0 0 6 3] H^-gtSl 0{C*5V>T, ->—/\4tS 

2<om»ommat. T-*m.wmm&i o immn 

WMgrnSfrl 0 2#* : f-»Rl (XD-iaiCf&oTRtt 
fe,iXT*59, jfeSBSMHftlsIBl 0 4as, C©-i2(C$£g 
^SSiflteffio-CRttbiXTV^. tM|3 a 

WEISS 1 0 4 lifiWctt T-t ^ t itW 5 * Tt>& 
V\ Sfc, "r-VmmgSM&l 0 l &Hfc^£$fc©ia 
ic&o TPHMfcffi^J tt h <£ V\, 0!lx.fi-^^i©x-^ 

So SlcHT-ftKl 0©SI5-i2KH:, B&^SB}£© 
ffiWcRtt b^fc^aHHtblllK 1 0 4©R8£o/,£<*fc 
*©a«c©Ei»l 0 5dSR»tfen-CV^5. *tlfi]g 
S2 0Oa-t-BOi(>i< l®Bff(CfcV>T«, * 
-fSS 1 0 t 2 0 t <&IW-TMt*«ji»a& t 5 fc 

*©±T&ffl*t l o eflSffcttkixTv^,, -tUT, 0 7 
{-^-Ti p t£, ->-/l4t 5 2 t iStf CS£*B£#o*)-|r] 
St52 0#SH2r>-/Ht5 2{iJ;!9^Stgl 0£@* 

[0 0 64] r © J: 5 4J6bI$IS©^^S« l 0 ±te 
f4, §Mq^ffiffiR#©S§2M£|g© I Sjf, X 



(7) #M 2 0 0 2 - 2 1 7 4 1 7 
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H»[§]S§ 1 0 l ft £tf££MUBKilBlft 1 0 4 1 1 i>\zm 

[0 0 6 5] x-^HfEWlHjgSl 0 lJoiVtS 

HeftlUS&l 0 4?rifitSl 0©±lcRtf5ftfc>9 
K, «x.liTAB (f-7"t-|'^>fr7h'#yf>fV 
±lc*ilS;h,fcraMlLS I fc, $fMio 

#}%.xmwi.mzmwti-5ji?\cLxh&)<\ 

10 [0 0 6 6] $fc, >tt(6]S«2 0©SW7t*AW-r5{|| 

TN ( l 7^T7F^ro^) *- h\ ST 
N TN) K, D-STN (x^7VW*3r 

t^-STN) K^©»ff^- K^K 
7^ h^r-K/y— 7!)-7*'7 y**~ K©#J£JS&C 
T, {I7fe7^/WA, GMl^^/PA, fflft^gfcjfasgf 
^©*[S]T«B$ixSo 

[0 0 6 7] ^±tft^L/i^ B B B igjgt4, W*.t£*7-& 
I/nv^i^^ (&tt3^£ig) 
20 14, 3fe©?g B lilB*RGBffl©7'f h^</uytC#^ffl 
v^ns. r.©^-a-, #^*Mwfi#*RGBfe£S?/B 

fct, w©*j-g-{ctt, *titosffi2 otai, mmftm<D 

[0 0 6 8] fe«U ^iS^ffi(-fcft5^ B B B gS^, « 

i7*n v?^ ^^^©it^a^SMM©* y-^fPa^ U 
WStB a t^til^fioT^ ^2®*^ 2 3©^ 

[0 0 6 9] Htfi^filcjsrtSftASICfr, ^ B B B 

2 01IC1 mm^ 1 ffitt&ir 5 J: 5 {c-v^ ^ n u^X^r 
JFML"Ct><tv\ r © «t 5 K-rtiff , Al* 
SrfilitSriT?, M*V^*S**3(©IT*6 0 Sic 
*tftg«2 0±(c, W^t3©fflJff^©ffiiSi-5T 

40 r©^i7n-f y^7^^##*f|pj^|c«fctU»i, <fc 

[0 0 7 0] («^«8S) ftjc, ±IS»S*B^fflv^ 
tt^«^©-0iji: LT, S*tM*^g©*iSc(co^ 
T. m8££MLXm,Wi-5o 08(4, ±3iLfc?^ B B B g 
S4-3fiffllcL, ^RGBffl©^algg9 6 2 R, 9 
6 2 GM9 6 2 B t LTfflV^C&#tMP B £Sg 1 1 0 
0©*¥^©«lfc«fifcfcSr*-B-e*>-5. *^J©SWS* 
*^g 110 0 ©*^^{C«, JtJggg 9 2 0 t , i$J- 
flBW3t*»9 2 3iS»ffl*Jx-CV^5. ^rLT, 
50 *gg llOOtt, r©*-flRW3t*3R 9 2 3 *»5>tB*t 
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£ft57fcmw£# (R) , B (G) , * (B) 
6fe#P§*#£9 2 4 fc, «-63t*R, G, BZZtl? 
tlflt5 7-f f^7'9 2 5R v 925 G, 925B 

9iot, *ril*iifcJt**rSWBl 0 0©a?B(cfe* 

Jftft-f-^SIt^ai LTW&WUVX^y h 9 0 6 £ 

9 2 5 Bte9K3fft36 9 2 7 SrfcfltfcT^*. 
[0 0 7 1] *&— jf,9J}6<3^ 9 2 3 fi, 2 OC^Xg 
9 2 1, 9 2 2 irS»57-9 3 1 £ffix.T:fc 9 , 10 
5 7-9 3 1^T'2o©l/yXf9 2 1 > 9 2 2^ 
K^5^(cI2M§tlTV^o «&-J»W***9 2 3 
CD 2 oOl/yXS 9 2 1, 9 2 2 (4, -ttvt'tw h y ? 

SIB 9 2 ofribtiikt&titzytmt, Ii©uyXffi9 2 

•£LT> r.ne><0SP^3tJKf±, 3?2©u->X«9 2 2© 
SfWyX|Cj;ot3o©7^ W«/U7*9 2 5R, 9 2 
5G, 9 2 5B#iff-CS*$ixS. lot, *&— 
^369 2 3&fflV**rite±9, *W3$a9 2 0#ai* 20 

?t K © mm rt jg- 4 Rasa* £ w l x v ^ 5 *j-g-e 

3 007'f h^>7'9 2 5R > 925 G, 925B 

[0 0 7 2] #fi#Itft^ 9 2 4 {4, *V * 

n-f y??7-941 i, iSM^-f^P'fy^??- 
9 4 2 t, SW57-94 3t36»f>«^$tt5„ *-f, 
fiSlt^^D^y^?7-9 4 ltC&^T, 763CW 

l^*ixTV^*#63tJlIB*iJ:W»fe36JKGastt*KR 

tt£*k WBjktyjtnyfyt 5 7-9 4 2©«C[S];4> 
5. ^feftJgRfi, fftSW^^B^j-?*? 30 

-9 4 1 SrffligLT, «*OKit5 9-9 4 
£W£*XT, #fet*ROm*f»9 4 4i»P>fe-&rit3t^ 

[0 0 7 3] &(C, *|*RJt^*a-f % 7-9 4 
1 t±9Slt$nfc#fe**Bv ilifeftjfcG©?*,, ft 
&%MG<DWK WtRAt^.^n^y^ *9-9 4 2(C 
*SV^itt*il;:K*t£ixT, »ife3t3tCG©aAtSl5 9 4 5^ 

B'Cs'^5 9-9 4 2S:aiab*:#fe3te*Bf4, W&t 
3fcB<DW^9 4 6*»e>*3te*9 2 70«fcffl#$*t 40 

fe»«3t^9 2 4tC*5tt5#fe3fc3lEroai+iBJ9 4 
4, 9 4 5, 9 4 6*T*©8ESt^SVMC}i^L<^5 

[0 0 7 4] fe#«3t^3R9 2 4(Cj;S#fe7t^R©tH 
M^>9 4 4©tb#m fc<fcO\ **£3t3fcG©HJ#tt|S9 4 
5©ttt*tflljl£f4, ^tl^'^Tt 1/^X9 5 1, 9 5 2^ 

£,}fcJfcR, ftfeft&Gte, Zftb<nfk%^>X$ 5 1, 

9 5 2JC-t*v?*tAltL-CWTflS$ix5. 50 
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[0 0 7 5] w©*5fcW<b3ftfc*fe#JlER, ft£ 
ftjfcGtt, 7^ h^7*9 2 5 R, 9 2 5 GicAWLT 

[0 0 7 6] ~7j, ##,7t*B (4, 9 2 7^L 

XttfcirZyj h'</l>79 2 5B(C^^tL, Cii^V^ 

©7'fM/l'7*9 2 5R > 9 2 5G, 9 2 5BI1 ^ 
-t'tb^ blzMrtWRyt^Et 9 6 0 R, 9 6 0 G, 9 6 0 
B t , mtoQtmyt^Wi 9 6 1 R, 9 6 1 G, 961B 
t. m b © K § fttzi&&mM 9 6 2R, 9 6 2 
G, 9 6 2B £ d» -5 *>©-?*> 5o 

[0 0 7 7] fM9 2 7ll WfeTt^B© 

tti4t»9 4 6©tiilt«(Cia«$nfcft)tWVX9 5 4 
t, 7-9 7 1 fc, mWffilJSlt? 7-9 7 

.2 i, rtvb©5lt5 7-©F^(ciattLfc^^.^^X9 
7 3 t, 7-f h/^7'9 2 5 B©^fj«(CKgL-rcft7fe 
yyX9 5 3 tfrbffil$.£frX\<^o m&&9 4 6*>b 
ffl*t$*l/fc*&te*Btt:, ^7t^9 2 7«rfl-LT*nHS 
19 6 2 BKW^nx«fllS-h,5. 

*JKW©tHWSP*»e>#«fi«119 6 2R, 9. 

6 2G, 9 6 2B*T'©Sggl(4, *fe3tJKBiiS*t*< 

[0 0 7 8] =§-7^ h/VU7*9 2 5 R, 9 2 5G, 9 2 
5B*ii-3T*WSilfc«-fe3t*R, G, Bti, fe-g-fife 
7° H X A 9 1 OtcAtt^it, CirT'-g-^^ix^o -tL 
T, r.©fe^7 , y Xi»9 1 OtCio-C^^nfcJtAS 
mti^sX^-y Y 9 0 6 ^LTEJ?^©<4g(cfe5S 
Wffil 0 0©^Blci£7cSit$tb5j;?(c4oTv^5„ 

[00 7 9] *^!lTil, ®bb^S9 6 2 R, 9 6 2 G, 
9 6 2 BlOt, Y7VV>*$<Dym\^mtmftW(fihh 
X^ZIttb, ^f$M^BW9 6 2R, 9 6 2G, 96 2 
Bfrb ©SltTtlcS-^ < Wi&y*v 9 \h ©SWt6^ 
*fcJ:5ISW3fr*\ SW7fe/i s iiii1-5^©*^S«©* 

ffi*>fe©Slt7t, ^©^BlgS^fettiltLfc^lCft^ 

[00 8 0] d ©fcfe, /J^biCil Lfcfe^7° y XA 
9 1 OSrfflV^Tt, Wa£l9 6 2R, 9 6 2 G, 9 
6 2Bt^|gfe^7 0 iJXi,9 1 0 i:©WlC*3V^T, M 
9 36B§lhffl©7^/PAtr»J^I2eLfct», fljfc^SKR 

[0 0 8 1] *F!lT*tt, MOTttci?) F?y-^ 

? ©5^ -f ^mi$.^(Om^n x. 5 r t ^ T'f 5 tz ft. 
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R, 9 6. 1G, 9 6 1 B&&*)tttft£<Xt>£\<\ ZZ. 

LXJ»aU i. <0 Jlftffttcfi, -*<Dd3t^S9 6 1 R, 
961G, 96 1Blife^!JXA9 10lC|i!?# 
tf, ^©ffift^S 9 6 OR, 9 6 0G, 9 6 0BIJI 
*^"9 5 1, 9 5 2, 9 5 3£U9tflt6w £#^1 

«re*>5. r©£5t::, fim^^yxAgi 

0fc5^ii*?tl/>X9 5 1 , 9 5 2, 9 5 3 {CftS "9 ft 
ftM^X9 5 1, 9 5 2, 9 5 3{£Kl|X£ft.3fc 

[0 0 8 2] 4fc, H#*r*IM-aA*, Mggidft 

tic J: 5, «fi««©M£±#*3&£ai{Hl,-C\ 7& B B B 

[0 0 8 3] <t*s, ±a?L7tgftBJ!CfeoT(4, «^)fe^ 
Sttttr. LtRSLfciS. CLfUcRSt©-? 

[0 0 8 4] (*«ELg««W 0 9 fi^lSil©- 

[0 0 8 5] ^WroSf-XtrSR-oHifiJKffit J: 5 » 
«£ 9, Yy>'J^f> 301^ h?^** 3 0 1 

£tifz.mM*M$L-f&<, :;x'F7^^30iii 1 

yy^^isgJK, y-^®^Siffi«te3 0 31c 

lSliPlh7V^^©gt|j:ITO (Indium 
Tin Oxide) ^IZO (In-Zn-O) 4 

^^©BRlittMg-Ag-g-^L i -A 1 

[0 0 8 6] ±fS«^c©S« 2 0 1 Affile, li30 

4 , mi* v=t 5 ^mm#x&>z>*—/ufamm 305, 

fl) X tfT* 5 m&X'h 5 YHft£ttJg£j| 3 0 6, &£ 
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3 0 7 ©WlcaS«3t^#^1-5c &Jltt&*& *f 

fc, 1S2 0 l±B^BK1-5»g-^S©H*SKf^ 

[0 0 8 7] w©i5iCLT«J*LfcW«EL^^«S 

ffirt©^-tt*5^^^^^fc#ttSrll^t?t 5 0 
[0 0 8 8] 

10 tf, «fcB# so I S^ffiKflM^tlSOS FZ'P 

t'§5„ ©£?/«dfilfitt©ii5^h 7 > 

[0 0 8 9] 

[0E©8ftW«£lfc9n 

[nn *mm<DmnBmic&zwi&mw<D 0 m 

[02] *&w<Dm-<Dmfim\zmiw&%¥mm 
20 fflafi^^-rwffiiaTfc^ 0 

[H3j *mm<D%-<Dnmm\mzn%.m*3im. 
m&mzTfrrmmmxhz. 

[04] *«0J©m-©H»$fil(c^5«a7t^SB 

[05] *»w©»-©Hite^t»tfii5«ft3fe^a 

[0 6 ] *mm<nmmfcm\z&zm£kmmv>mf8,*m 
•f¥ffimx*foz> 0 

[07] I70H-H' »S0T'fe-5 o 

30 [0 8] mm£ B mm$:Ri\<^tcm+M$5<D-mxibz l & 

[0 9] *#W©0m»«fc#3#»EL3gB©«fi!£ 

1 o -3***6 

2 0-*f|6]£« 
5 2-->-;^ 

100-mgkmu 
40 1 0 1 -?*-fBmu®# 

1 0 2-»#|fl$®K8&ttJSH s - 

1 0 4-fe^mmW}\Bi® 

1 oe-iTiitt 
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